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Cardiovascular Project Report 4
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CARDIOVASCULAR DISEASE IN RELATION TO EXPOSURE TO IONIZING RADIATION
DEREXBECEHMSFTRER & ORR

INTRODUCTION

Although the cardiovascular system has
been considered relatively insensitive to
damage from radiation, recent experiments
with laboratory animals suggest the possi-
bility of radiation effects. 1”3 Animal
experiments also have demonstrated that
large amounts of radiation may produce a
shortening of 1ife. 47 170 determine
whether or not these laboratory findings are
applicable to humans is one of the important
problems now being studied in the joiﬁf
research programs of the Japanese National
Institute of Health (JNIH) and the Atomic

Bomb Casualty Commission (ABCC).

Because cardiovascular disorders are
common with advancing age, the study of
cardiovascular disease in atomie bomb
survivors and suitable comparison groups
seems a Worthwhile foeal point for de-
tection of radiation effects. In order to
isolate such cardiovascular changes or
nonspecific aging acceleration due to
irradiation,
economic and sociomedical factors must be

the influences of socio-

examined. This requires a very careful
statistical evaluation of all detectable
differences in concomitant factors supple-
mented by interpretation from the standpoint
of cause and effect relationship. With
this guiding prineciple, the cardiovascular
disease project was undertaken.

This study also has epidemiologie interest
because it is designed to provide data
comparable with that of the Framingham
Study, the longitudinal investigation of
cardiovascular diseases among 4000 residents

of Framingham, Massachusetts, U.S,A.
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The previous report8 reviewed the

prevalence of cardiovascular diseases
together with related factors bhased on data

from the 1958-60 clinical examination of
patients in the Adult Health Study in

Hiroshima. This report expands the
analysis of these data to detect radiation

effects, if present.

STUDY SAMPLE

The cardiovascular disease project covers
the same sample as the Adult Health Studyg
with some additional examinations on persons
aged 30-69 as of 1 July 1958. The 4
comparison groups within the sample are
matched by age and sex to Group 1.

These groups are:

GROUP 1 Located 0-1999m from the hypo-

center; reported acute sSymptoms of
irradiation
GROUP 2 TLocated 0-1999m from the hypo-

center; reported no symptoms of irradiation.

Matched by age and sex to Group 1

GROUP 3 TLocated 3000-3499m from the
hypocenter. Mateched by age and sex o
Group 1

GROUP 4 Located 10,000+m or not in the

city at the time of the bombing. Matched

by age and sex to Group 1.

These are fixed samples composed of
persons resident in the city in 1950 and
followed up biennially from 1958.

Characteristies of the sample were de-
scribed by Beebe et 2110 who mentioned
certain demographic differences among
These are summarized
who form the

comparison groups.
for the Hiroshima subjects,
basis for the present report:

The percentage of widowed subjects is not
homogeneous
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Comparison group 1 2 3 4
- T

Male B 8 7 6 5

Female 7 26 22 21 20

Occupational composition for males varies

FBlzswTid, BENBRIZE 0D S5

OCCUPATION B3

COMPARISON GROUP
g
1 2 3 4

TOTAL #E

10p% 100% 100% 100%

PROFESSIONAL & TECHMNICAL WORKERS: MANAGERS & OFFICIALS

B, BT AT NR SERE H A AL e g
CLERICAL WORKERS, SALES WORKERS
HE L & UGS E
FACTORY WORKERS
FARMERS AND FISHERMEN

THfE 3

OTHERS F i
NOT IN LABOR FORCE A D
UNKNOWN TR

BESLUCNERESE

17 13 13 12
26 25 20 25
23 24 26 22
3 3 ¥z 3
5 4 4 6§
21 21 21 21
5 8 4 12

More than 66% of Group 4 moved into the
city after the bombing. Out-migration
since 1950 also differs: in Group 4, 11%
had moved out of Hiroshima by 1958, as
compared to 8% in the other 3 groups
combined

About 40% of males in Group 4,
a majority of the middle aged men, were in
the armed forces and were abroad at the
time of the bombing; while the other 3

groups contain very few members of the

representing

armed forces

More than 50% of the females in Group 4
were evacuated from their ordinary resi-
dences. The other 3 groups contain very

few such persons.

Another probable difference, though no
tabulated data is available, is that
Groups 1 and 2 include many persons whose
houses were destroyed, whose family members
were lost, and for whom living conditions
in consequence were quite poor.

BATD6%L. Fo ANE, EERIE R, TN ~iE A
Lz, ER1950FEDHOENERLERL 5T 5.
D3I TO8BIc LT, HAFTIEN%D A
AI9BBEE TILIEE > S LTV 3

AT SBONNY, ¥ 4bbshEOBD
KEFGIZEB I B0, BURIE FERZ L4z v 7,
flin 3T, HERICW A IO TAE L0

T

FATFEDOLD0Y%LL Fid AR o In(T i » 5 i L
TV, o 3B ITITEMME LA PHL
Pzn,

pIr—oDOEBITEFHEINL-ERIE L VA,
BTz kv, ke kv, ZO08RECER
REIZH AP EIHEFE2BIZLEENT
W3ZETHAS.



At the time of the 1958 examination 8§
vears had elapsed since the censuses on
whieh the samples were based and about 15%
of the sample had been lost by death or
migration from the contact area.1l peceased
subjects have been investigated and are
reported elsewhere. Significant differences
in mortality rates were not observed with
respect to deaths from all causes nor in
deaths from heart diseases.12:13 mhe rates
of migration were different, especially in
Group 4, but the reasons for migration were
fairly homogeneous.10 A certain number of
persons refused or were unavailable for
ABCC examination. Ultimately, about B8% of
the subjects dwelling within the contact
area, or 76% of the original sample, were
examined during the first cycle (1958-60)
of the Adult Health Study.ll Table 1 shows
the details of sample size and the response
to the first cycle examination by com-
parison group.

The data can be considered free from bias
only if persons examined can be regarded as
a random selection of the entire sample.
Since the subjects who were not examined
are more or less different in certain
aspects, the practical problem is to assess
the magnitude of the bias when consideration
is limited to the subjects examined.
Comparing the blood pressure data from
examinations in 1955-56 a fairly large
difference is observed (Table 2) among
categories of contact results in 1958-60.
However, the differences among comparison
groups within specific categories are gquite
small. al though those who had
died or who refused examination in 1958-60
had more hypertension in 1955-56 than those
examined in the later period, those who had
emigrated in 1958-60 had less hypertension
in the earlier period, so that the values
for those examined are very close to the

Moreover,

average values for all subjects combined.
On the basis of these data, it seems
permissible to investigate the problem
within the framework of the subjects who
were examined, but further efforts are
neccessary to fully validate this assumption.
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TABLE 1 STUDY SAMPLE BY RESULT OF CONTACT FOR FIRST CYCLE EXAMINATION
BY COMPARISON GROUP

il Wit R oFE L FIMsE o+ 2 s 5 g

RESULT OF CONTACT sp COMPARISON GROUP [LWLHE
S 3t 1 2 3 4

TOTAL SAMPLE SRR 13719 3428 3427 3431 3433
DEGEASED FEC 1019 252 291 278 200
MIGRATED 5 i 956 216 248 191 301
LIVING IN CONTACT AREAHSEKHEMIZIEE 11744 2060 2888 2864 2932
EXAMINED e 10375 2872 2585 2589 25449
REFUSED OR UNAYAILABLES RS & & Ukirilifsrak 1238 254 aot 327 358
OTHERS Z il 131 34 22 48 27

TABLE 2 AGE-ADJUSTED PREVALENCE OF HYPERTENSION IN 1355-56 EXAMINATIONS
BY RESULT OF CONTACT FOR FIRST CYCLE EXAMINATION BY COMPARISON GROUP

#£2 1955 -S6HEOBETEIMEE 2 s 50 HE (EinaMsizil) &
1 OB S OBIE: gl

COMPARISON GROUP  HodiEf

RESULT OF CONTACT

MR E R ! 2 3

PER 100 51
TOTAL il 23 22 24
DECEASED JEC 28 217 30
REFUSED i 25 23 28
EXAMINED %% 21 22 24
MIGRATED  4mily 15 17 13

Hypertenslon = Systolic pressure over 140 mmHg or diastolic
i AL I AE over 490 mmHg
AR T 140 mm He 1L B £ 2o 1k 305 5 J8 100 TE 90 man Hg 1L 1.

The age-sex composition of subjects BEAE T ANREE, T b BB EITS
examined, on which the analyses are made, i s i, o
- X BE O T, PER oMK A & 3 10,

The examination procedure was described g _—
ZEhRHEIIo v T DS B
in a previous report,S and will not be § B WSS TN L
repeated here except to mention a problem /T, ZIZ TR E ZVA, R OLEEZD
regarding accuracy. In order to avoid M > n TS, EHEIZLABAEF L0
possible differences in acecuracy, exami-

2 f ke by praen ShEE Fa TR A [ 3 e
nations and diagnoses by physicians were T A00, RAOZEL UL, NRE
made without knowledge of the subjects’ DEBE L VW TOMEL Licithabhr~. 20
exposure histories. Nevertheless, it is = i s > Mk

‘ i S A A e - = S R AH 200~ )
still possible that survivors may respond 12 LTS BB, A b 2 IR O RS 1
differently to, for example, medical history LT, 24 /- EandaaEdsr s s, #4100

k e 1 h th f . R s
taking, Table 4 shows the number of ., "woup e mz AN REOKE RN

by comparison group. T,

subjects who reperted subjective symptoms,



TABLE 3 SUBJECTS EXAMINED BY AGE, SEX, AND COMPARISON GROUP

%3 ZHEOIEE - My & ORI
NEE MALE 9 FEMALE
£ W 1 2 3 4 i 2 3 4

TOTAL 3t LRE: 879 883 874 1623 1541 1566 1530
20-29 139 134 143 1 237 209 209 193
30- 39 187 183 166 180 435 428 435 447
40- 49 159 147 159 154 Iz 306 304 280
50- 58 209 205 208 183 irz2 345 349 348
60-89 164 160 155 170 190 181 199 188
70+ 60 50 54 56 71 72 70 74

TABLE 4 NUMBER OF SUBJECTS REPORTING SUBJECTIVE SYMPTOMS BY SEX AND COMPARISON GROUP
#4 HEMEKZATLHIHEREH: s L RN
SYMP TOMS MALE 5 FEMALE %

iE IR 1 2 3 4 1 2 3 4
e e VAR “53 35 41 30 195 115 109 117
PAROXYMAL NOCTURNAL DYSPNEA
56 {1 7 R O 0 IR ! A B ose .
?::.Eﬁg:-f“s””‘ 78 B7 B7 B35 144 116 113 107
E:;ﬁ:;fT'u" 3l 21 30 24 145 111 82 84

The differences among comparison groups
appear to be significant but this is
probably due to varying accuracy in history
taking.
4

For example,
shows

comparison of Tables
that although females in

and 7

Group 1 reported symptoms of hypertension
more frequently than did those in other
comparison groups (Table 4), on guantitative
evaluation no differences were observed
(Table 7). It is generally suspected
that diagnoses are more or less influenced
by subjective symptoms, even though
physicians check to exelude uncertain
reports.

A history of myocardial infarction or
angina pectoris is one of the conditions
sufficient for diagnosing coronary heart
disease. Presumably this specific history
is reported with firm evidence and,
consequently, the diagnosis of coronary
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WXNTVWBEELLNS

Lo P ZERE, BECEE O R L, e B IR Ol
WOZME TToltagazR&fo—Tss. 2

NoDOEHEREIHEELBEN 65THI-72256

N3e0EBbhnsoT, EBIARTELC KGO 2R



heart disease is less biased subjectively.
However, another source of bias exists.
Group 1 subjects have received more frequent
examination than subjects in other com-
parison groups (Table 5). This means more
opportunity for detecting complications and
diagnoses of coronary heart disease for
Group 1,
with equal aeccuracy.

even if each examination is made
This proposition
seems reasonably supported by the fact that
variation by comparison group in the number
of cases with history of coronary heart
disease is reduced to nonsignificant levels
by, in effect, standardizing for those with
and without previous examination (Table 6).

At least 3 different interpretations are
possible concerning the number of subjects
with histories of myocardial infarction or
angina pectoris:

The observed differences among comparison
groups, as obtained from medical history,
are an accurate reflection of prevalence

The observed differences among comparison
groups are the result of increased concern
over health by the survivors located nearer
the hypocenter

The observed differences among comparison
groups are due to variation in the frequency
of previous examination.

Al though the third interpretation seems
most probable, as discussed above, the
sample is too small to provide definite
evidence for any of the three. Therefore,
the analysis hereafter will be applied for
all coronary heart diseases as well as for
coronary heart diseases diagnosed by

evidence other than history.

It will be assumed in the following
analyses that the many problems discussed
here do not interfere significantly with
comparisons between groups. However, this
is merely an assumption subjeet to confir-
mation later when more data become available.
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TABLE 5 SUBJECTS EXAMINED IN PREVIOUS ABCC PROJECTS BY SEX AND COMPARISON GROUP

£5 ABCCo@EOWEIE TEZ L AMEH: e L U LLaiimn

g 4

CATEGORY MALE FEMALE X

o ¥ 1 2 3 4 1 2 3 4

TOTAL SUBJECTS, 1958-60 918 878 8813 874 1523 1541 1566 1530
FHEEE , 1958 -804
PREVIDUSLY EXAMINED(ME-55, ME-74) 704 168 330 123 1154 261 5386 176
BEIIEZLEZLOHISE
RATIO } 17% 19% a7y 14% 7% 17% 344 12%

TABLE 6 NUMBER WITH HISTORY OF CORONARY HEART DISEASE BY SEX AND COMPARISON GROUP

56 AEEIRMELCIEHRLOBEZR ST 340 M & U B

HISTORY OF CODROMARY HEART DISEASE

S 0 AR L B 55 o 5 e
SEX COMPARISON GROUP R BDRLE L B 00 5 5 _ 2% vaLue
e EXPECTED NUMBERY i
NUMBER i H
Fi HATEE
A B A B
1 7 5.7 5.8 0.3 0.2
MALE 2 3 5.5 5.4
1 1.5 1.6
5 3 4 5.6 5.8
4 8 5.3 5.0 1.4 1.8
TOTAL #F 22 22,0 22.0 3.2 3.8
1 8 3.3 5.1 6.7 1.8
FEMALE 2 1 3.2 2.5
i
e 3 0 3.2 a.z} 2.2 0.9
4 4 3.3 2.0
TOTAL # 13 13.0 13.0 §.Qn%e 2.5

tcomputed from age-specific prevalence rates assumed to be sgual (A) or
different (B) for those with and without previous examination.
BEMEF IS HE LI OHE. AR LAZRDICZ2BLAZLOS 2B 2B LA ELOMIZE
MR EELABATBIL, £XE3LWELABETHS.
=% glgnificant at 1% level.

1 % dETHE.



STATISTICAL ANALYSIS

1. The prevalences of hypertension and
cardiovascular disease are shown in Tables
7-9-

The differences among comparison groups
were subjected to the usual x2 test using
#% or * to indicate 1% or 5% level of
significance, respectively. The abbrevia-
tion NS indicates not significant. Com-
parisons are made both of age-specific
values and of age-adjusted mean values.

Table 7 shows the prevalence of definite
hypertension and definite plus borderline
hypertension. A significant difference is
detected in the prevalence of definite
hypertension in males, due to the high
prevalence for those aged 50-59 in Group 2.
This trend seems to be consistent also in
males of other age groups and in females of
higher age groups although the differences’
are not significant statistiecally.
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TABLE 7 PREVALENCE OF HYPERTENSION BY AGE, SEX, AND COMPARISON GROUP
#7 EIMEGEOSE: S5 - b & oL bEEn
DEFINITE HYPERTENSION DEFINITE + BORDERLINE HYPERTENSION
SEX AGE S BH 9 % 8 00 i BE ] + 8% 1 o0 & I JE A
1 2 3 4 TEST fiiiE 1 bl 3 4 TEST i
30-30 2 2 4 2 NS 14 16 17 20 NS
40-49 11 18 g 11 NS 38 41 38 34 NS
MALE 5 50- 59 16 29 1§ 21 . 43 59 52 51 NS
60-59 29 35 28 24 NS 85 87 89 89 NS
70+ 42 48 38 55 NS 15 74 71 87 NS
AVERAGET T 17 23 18 18 * 42 48 48 47 NS
30-39 1 1 1 1 NS 12 12 13 11 NS
40-48 10 8 7 6 NS 33 29 az 34 NS
FEMALE #  50-58 20 20 19 20 NS 48 54 48 40 NS
60-89 28 38 29 33 NS 67 71 69 71 NS
70+ 49 82 50 53 NS 76 82 80 88 NS
AVERAGET FH) 14 16 14 15 NS 37 g 40 ag NS

tage adjusted to all groups, sexes combined.
pefinite Hypertension = Al

BB 2% I AE diastolic.

HEBs b UvR L Hito Mol e T4 £ 38
hlood pressure readings higher

than 180 mmHEg systolic or 05 mmHg

JILTE @ i) i A 80 AU v T 160 mmHy B B F A 3 AR 1 b T 95ma Hy B oo EY G

porderline Hypertension = t or more of 3 readings higher
3 [nl o o FE 30

o) 18 I 1T i diastolic.

than 140 mmHg systolic or 80 mmHg

EDdE, 1hl&EZviEEhl EoilldEd St snT

L 0mm Hs L b & 22 (2000 550 7 90mm Hy L1 b oo 88 &,



When the borderline cases are included in
the higher prevalence in
Group 2 1s not significant.

comparisons,

The prevalence of hypertensive heart

disease by age, sex, and comparison group
is presented in Table 8. None of the age
specific comparisons are significant at the
5% level. However, if all age groups are
combined with adjustment for age distri-
bution, the prevalence of definite plus
possible hypertensive heart disease is
highestin Group 2. Comparing with Table 7,
the larger prevalence of hypertensive heart
disease in Group 2 may be a reflection of
the prevalence of hypertension in that

group.

BEOGMEELELED TR L ST,
H2WIPUI2HVEEIRETIEZ L 4 3.

i ML R O S, PR & O LB
BEARBIIRT. BEMXS T2kl -
B, EROVTRESBOKECHBE TV, L
L, #BaMOMIEET 4> TTIRTOEMRE %
—HFHELEBAE, HAZLDLBED L DL &
FEAE-C IR & OB 1358 2 BECR & FL.
BTEHNTHBE, B2 TRMELCMESR
DHFEFE N L 1E, 2 OF CTHEIMLTLEOHEE D
BMWZEERMLTWEZDLE LAL .,

AlE

TABLE 8 PREVALENCE OF HYPERTENS FWE HEART DISEASE BY AGE, SEX, AND COMPARISON GROUP

#8 wh LR O R B BT G - M b & BRI
DEFINITE HYPERTENSIVE DEFINITE + POSSIBLE HYPERTENSIVE
SEX AGE _HEART DISEASE _HEART DISEASE
1 n O LZ@EmmMEECRELD S 5 H BEE AR LB O S A
1 2 3 4 TESTip 1 2 3 4 TEST #hop
PER 100 %D
30-39 0 0 1 ] NS 0 2 2 1 NS
40-49 4 3 1 0 NS & 5 3 3 NS
MALE 50- 589 & 1 3 4 NS 8 12 8 6 NS
5 60-59 T 14 12 9 NS 17 1o 17 16 NS
70+ 13 18 9 21 NS 18 22 1" 25 NS
AVERAGET 1 5.7 6.9 4.5 4,4 NS 8.3 10.4 7.5 7.6 NS
30-39 0 0 0 0 NS 0 1 i 1 NS
40-49 2 3 1 1 NS 3 5 3 3 NS
FEMALE 50- 59 4 1 4 5 NS 8 1 y) 7 SUGE
S 50-69 7 8 8 5 NS 11 12 13 9 NS
70+ 14 15 14 19 NS 18 21 18 19 NS
AVERAGET 1) 3.2 4.8 3.2 3.5 NS 4.8 7.4 5.1 5.2 *

fFootnote Table 7. &7 oliEsE

pefinite Hypertensive Heart Disease = X-ray evidence of
electrocardliographic evidence of

standard) or
ated with definite hypertension.
HE BT % 7 LR fE 12
ZRELCERL EAEEROMEL LLE - TVEED.

Possible Hypertenslive Heart
standard) or
ated wlth borderline hypertension.
BEOMMDEFCEL T3 o=XBEEEOHKRC L
BRLELER BB E L L 4 0.

left ventricular hypertrophy or strain

pisease = Y-ray avidence of

electrocardiographic evidence of left ventricular hypertrophy or

10

cardiac enlargement (10% or more of
associ-

FETILO=XHEREORB LA LBEA(EROW%F 220 RE AR L EEEEOEL L L

cardiac enlargement (10% or more of

straln assocl-

ZLEEXRFEHEON%s vzl )ofEs 2 g 0BRBEORAILL



A broad age span is used in Table 9 for
the prevalence of coronary heart disease.
Comparisons in females are significant with
a trend declining from Group 1 to Group 3.
However, because of previously mentioned
bias, interpretation must be cautious. If
the cases diagnosed only by the history -of
myocardial infarction or angina pectoris
are excluded, the contrast among comparison
groups diminishes below the significance
level. Differences
probably should not be ignored,
since a consistent trend in females is

among the groups
however,

present in the comparison of cases diagnosed
on an objective basis alone.

BEIZLAZTRIELR S T wv.

A B AR O R OBIE 2 R T £ 9 TIRRIEWFE
WMEaERVWTWSE, Itk A HBEARET,
BEIFLPLBEIFALETT2EmLrH5. LA
L, kit~ oMEY» » 50T, BRI,
L, L EhfEZEE P
PLREDIREEZ T TR s i ERI 2 BRI L 2 &
5, HEEMoZIERBKEDTFIZZS. LE2L,
EBLBEBICE DB AT RN 2
L-fdi A& 5h 20 CHEEMO 2 KR4~

ETIE R v

TABLE 9 PREVALENCE OF CORONARY HEART DISEASE BY AGE, SEX, AND COMPARISON GROUP

# 9

o T R L RS 0 LR - R - bk & UTERERER

CORONARY HEART DISEASE

728 I IR 4 L (PER 100024517

SEX ABE DEFIMITE + POSSIBLE EXCLUDING CASES WITH HISTORY ONLY
HE o MHFEVD S LS WO S IZ L3 BITE R
1 2 3 £ TESTHIE 1 2 3 4 TEST #i i
40-59 14 14 3 15 NS 3 14 3 12 NS
MALE
60+ 22 29 47 40 NS 18 19 29 22 NS
AVERAGET “F 1 17 20 19 24 NS 8 16 13 15 NS
40- 59 13 ] 4] i} SUGe ] B B 3 N3
FE&:LE 60+ 44 28 11 23 * 38 28 7 15 sUGG
' AVERAGET 1y 22 12 7 10 * 15 12 7 7 NS
frFootnote Table 7. £ 7 oL,
pefinite coronary Heart Disease = Definite electrocardiographic evidence of myocardial

infarction andsor definite history of myocardial

infarction or angina pectoris.

e FHRE LA = AR R L AL DHEEOMAL RS 2V OHHFEEE -G RCEONASHEENT 3

wE.
Possible goronary Heart Disease

infarction andsor electrocardiographic evidence of myocardial
history of angina pectoris not accepted unless other

Questionable electrocardicographic evidence of myocardia

ischemia. Questionable

evidence observed.

FHIFECBREOELO S5 L 0=LEEHREORB LI L2 L0HEEROBEO S VELHEELOMRROH 28B4, FLUEOHE

MEVA ST, MO S IEERL L v,

Since the association of cardiovascular
blood pressure, body weight,
and serum cholesterol are

o;
diseases ,
cardiac diameter,
apparent as shown in Report 3 of this
these factors also are compared by
group. Both the mean value and the
percentage of cases with values higher
than a specified level are tabulated for
these comparisons. 1f, for example,
observed differences in hypertension re-
present a shift in the entire distribution
the mean value is the appropriate

series,

curve,

11
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quantity for comparison; on the other hand,
if differences represent a change in the
configuration of the distribution curve the
percentage of higher tail values may be the
most suitable index.

In Table 10,
levels in each group are compared.

systolic blood pressure
Sig-
nificant differences are observed in males
for age groups 40-49 and 50-59 in mean
values as well as in percentage of those
with values > 160 mmHg, due to the higher
level in Group 2. A higher level in
Group 2 is observed also at ages 60-69, but
for this age group the difference is not
statistically significant.

No comparison is significant in females.
However, Group 2 has the highest values in
the same age groups as in males.

PELTH 5.
RIEB80EEFHE, BUHOBEOES RS

wiELIERTH A 5.

ZHIZE L, 3 LEXSHROE

RI10TIE, BFIZH T 2 GEBIIIE O ki %
E# LT3, BOERKXSS40-49F 5 & 1850 —
59F T, PHf Iz 2T $ £ 2 MJF 160 mmHg L |-
DEOOAGHIZI>DVWTE, AREIADHLNA.
I, B2WIIPTAEWEIZLES. 60-69F
DEMBTLE2EHOMEIE VS, COEBRBT
DEIFHEHOICEE TR V.

Lizbwtid, FolkmesHEscrwn, Ly
L, B2¥GE, BogdctRLEBEcRLmv
HERLTWA,

TABLE 10 SYSTOLIC BLOOD PRESSURE READINGS BY AGE, SEX, AND COMPARISON GROUP
£10 BURBAMIES : F#p - 155 & U ETE

SYSTOL C PRESSURE UNHEMAIMLIE

SEX AGE MEAN VALUE P59 % WITH VALUE 2160 WM =1600%
id i i 2 3 4 TESTH® i 2 3 4 TEST Hm
20-29 124 127 128 128 NS 1 1 2 1 NS
30- 39 123 125 125 128 NS 2 2 3 1 NS
MALE 40-48 133 137 130 130 * 9 20 7 9 e
7 50- 58 138 146 138 140 % 16 30 18 19 *
60-69 149 153 149 148 NS 34 40 31 32 NS
70+ 154 1856 153  1g5 NS 41 44 34 53 NS
AVERAGEYT iy 155 139 135 138 NS 14 21 14 15 s
20-239 120 t21 122 NS 0 0 0 1 NS
ip-3g 121 122 121 121 NS 1 1 1 1 NS
FEMALE 40-49 130 131 131 131 NS 9 10 8 7 NS
& 50-59 141 143 141 141 NS 21 25 19 21 NS
60-69 152 1§55 150 153 NS 36 42 32 37 NS
70+ 161 167 162 185 NS 47 57 58 50 NS
AVERAGET Fiy 132 134 133 133 NS 13 15 12 13 NS

fFootnote Table 7. 7T BT .

Diastolic blood pressure levels are shown
in Table 11. Although the significant
differences are noted in different age

PEMIME O k#E & R1LIZRT. b A, LE
WMEICEVWTHREENFA60 54, EEIZ—#12
WHHMIEDHE & —B+ 5. +4bhb, Bt
LA -69F DEMBIZE VT, B2HOEIEL

Bl

groups, the findings here are generally
consistent with those for systolic pressure,
namely, higher in Group 2 for ages 40-69
in both sexes.



TABLE 11

DIASTOLIC BLOOD PRESSURE READINGS BY AGE, SEX, AND COMPARISON GROUP

£11 PRoRMIMIEGE : fE 8 - tEd & iR
DIASTOLIC PRESSURE  fiSRIHME
SEX AGE MEAN VALUE i % WITH VALUE >80 MIE =900 %
i R 1 2 3 4 TEST 1 2 3 4 TEST
20-29 80 78 BO g0 NS 1 0 1 1 NE
30-38 80 81 80 a1 NS 3 7 1 2 NS
MALE 40-40 B5 87 85 B5 NS 10 17 9 11 NS
% 50-59 B6 80 87 87 x% 14 25 18 18 SUGE
60-69 81 90 88 89 NS 14 23 14 22 NS
70+ 86 88 85 88 NS 15 18 15 12 NS
averAget TIIM B4 86 B4 85 NS g 14 9 11 *4
20-28 18 78 78 18 NS 0 0 0 1 NS
30-39 80 80 80 8D NS 1 1 1 2 NS
FEMALE 40-49 83 83 84 83 NS 7 7 7 5 NS
£ 50-59 86 87 86 85 NS 13 16 14 R NS
60- 59 88 g0 86 Bg * 15 25 12 19 "
70+ 8O B8 89 90 NS 20 18 23 22 NS
AvERAGEY SEfaf 83 B4 83 B3 NS B 9 7 7 NS

frootnote Table 7.% 7 OMESM.

Table 12 presents the comparison o.f‘
relative body weight expressed as the ratio
to a standard welight. The standard weight
here is provided by the following formula
for height-specific mean values in each

#121F, g T AR TRL AAREOHR
RlxrdoThD. 22T EEEEIL, Bk
Mz Eo SR I+ 5 EME CRIIARTANT

sex. 14 Fbahs.
3.32 x Height (inch) - 90.92 for male
Standard weight (1b) = { H &k i %
s Fr ¥ « 3.21 x Height (inch) - 81.04 for female
g .2 # g
The differences among comparison groups s o ER 1, 0-39F0iEEEOH I

are significant only in males aged 30-39
with the lowest values in Group 1. No
consistent trend is observed in other age
groups for males or females.

The transverse cardiac diameter also is
standardized to define an index of cardiac
enlargement. The standard is provided by
the formula describing the weight-height-

age specific mean value. 1b

Standard heart size (mm) .2 A =

FPWTOAHAHET,
fod i fE T UL,
LA,

518
B,

BIE{ LTS,
CED AR S

LlEOMEOM S,
"éfKMW“EWL/(%7
B, &, FEicxt s
TmEhns.M

LA A i e LTH
R 1, HREOMR
TV & b T RO LN

& FEHEfT =

male (0.5109 x weight, 1b)-(1.2620 x height inch)+(0.2408 x age in years}+135.91
B %ﬁF“F g8 177 i

f‘emu.le (0.4650 x weight, 1b)-(1.0680 x height inch)+(0.2612 x age in vears)+1g4 69
thE #F HR AvF i

13



TABLE 12 RELATIVE BODY WEIGHT BY AGE, SEX,

AND COMPARISON GROUP

#12  REOMAE : Eih - M5 X o e
RELATIVE WEIGHT F Y R
SEX AGE MEAN vALUE ‘Tl % WITH VALUE >110 MlEfi=1l00%
14 IF @ i 2 3 4 TEST M 1 2 3 4 TEST e
20-289 97 98 98 98 NS 10 13 14 11 NS
30-39 98 99 93 100 * g 21 16 17 SUGE
MALE 40-44 102 101 10z 101 NS 28 21 24 24 NS
% 50- 59 100 100 100 101 NS 24 22 22 24 NS
50-689 g 87 98 98 NS 21 17 18 18 NS
70+ K 92 92 96 NS 15 i 7 10 NS
AVERAGET Ty ag 98 99 100 NS 19 19 18 19 NS
20-29 g5 86 96 97 NS 8 12 16 12 NS
30-39 98 97 98 98 NS 19 14 17 15 NS
FEMALE 40-49 100 101 100 102 NS 24 28 23 29 NS
i 50- 58 93 100 98 a8 NS 23 25 20 26 NS
60-69 98 97 87 97 ' 22 25 18 20 NS
70+ 85 95 95 92 NS 12 13 15 9 NS
AVERAGEY ‘[Fi9ff 88 98 08 99 NS 18 z0 19 20 NS
fFootnote Table 7.% 7 o Wik 25,

In Table 13 for this relative heart size,
only males aged 20-29 exhibit significant
The
important finding for the present purpose
is that the relative heart size data is

differences among comparison groups.

homogeneous among comparison groups in all
age groups except 20-29. The meaning of
the finding in younger males, if not mere
sampling fluctuation, is obscure.

In Table 14 for serum cholesterol data
age groups lower than 29 and higher than 70
were excluded because the test was not
Significant
differences are found in 3 of 4 comparisons

routine for these age groups.
of mean values in males. Comparisons of
percentage of those with values > 180 are
not signifiecant but consistent in trends,
namely in age groups 30-39 and 40-49
Group 4 shows the lowest level.

Two interpretations are possible concern-
ing these significant differences (Fig. 1).
If a consistent age trend is assumed for
both sexes, some factor may be influencing

males in Groups 1, 2 and 3; or, the unique

14
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TABLE 13 RELATIVE HEART SIZE BY AGE, SEX,

#13 LMok OM: EE - ME & U HERR

AND COMPARISON GROUP

RELATIVE HEART SIZE

Lol gz 2 ot

SEX AGE MEAN VALUE “FEgfi % WITH VALUE 2110l EE=1100%

= i ‘ 2 3 4 TESTHE 1 2 3 4 TESTBE

20-28 98 88 101 100 e 4 3 12 7 .

30-39 98 88 98 98 NS 4 5 4 4 NS

MALE 40-48 100 100 89 100 NS 9 5 88 8 NS

% 50- 59 1n0 101 101 101 NS 10 14 10 10 NS

60-69 101 101 102 100 NS 12 18 18 13 NS

70+ 100 102 gg 102 NS 15 21 10 20 NS

AvERAGE! FH9fE 83 100 100 100 NS 8 10 " g NS

20-28 87 93 89 98 NS ] ] 7 3 NS

30-39 98 98 99 98 NS 4 4 8 3 NS

FEMALE 40- 49 89 100 101 100 NS 7 g B 6 N3

£ 50- 59 100 100 101 100 NS 8 8 12 8 NS

60-59 101 102 101 100 NS 11 13 13 11 NS

70+ 102 98 i01 101 N3 16 ] 11 13 NS

AVERAGET Pl a9 99 100 99 NS 7 1 9 6§  SUGH

fFootnote Table 7. £7 oL 8.

TABLE 14 SERUM CHOLESTEROL BY AGE, SEX,

AND COMPARISON GROUP
14 MBIV ATO—E: Fi - S & ORI

SERUM CHOLESTEROL

M2 L 25—

SEX AGE MEAN VALUE F{I % WITH VALUE>180 il % {4 =180 M %
L s 1 2 k] 4 TESTHIE 1 2 3 4 TEST # i
30- 39 148 157 158 140 *% 15 17 25 11 SUGG

MALE 40-48 162 158 1587 151 W 29 25 25 20 NS

% 50- 59 160 154 180 156 NS 28 20 24 20 NS

§0-569 158 162 153 186 * 21 28 19 25 NS

AVERAGET ‘T 157 168 157 153 NS 24 23 23 19 NS

30- 39 154 150 154 152 NS 17 14 21 1a NS

FEMALE 40-49 161 161 158 152 NS 25 21 24 30 NS

S 50- 59 180 179 178 178 NS 45 48 42 44 NS

G0-69 180 174 178 184 SUGE 46 a8 43 85 NS

AVERAGET FHfiil 188 184 164 185 NS 3t 30 31 34 NS

frFootnote Table 7. 7 o WiEEME.
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FIGURE ! SERUM CHOLESTEROL LEVEL IN RELATION TO AGE BY COMPARISON GROUP
41 MBI L A7 T — LiEOFEEEL: L
oo
MALE 5 FEMALE %«
BROUP 1 e—
2 2 4
e
180 4 ——mm e |
160 | |
140§ i
Il L L I 1 1 | | i :

70
AGE

60«

composition of Group 4 males (the majority
were in the armed forces and possibly differ
in diet custom) may be the cause of the
difference. To be certain, it is
necessary to explain why serum cholesterol
values increase with advancing age in
females but not in males.

however,

3.
parison groups are summarized by the

The observed differences among com-

following 3 points:

Higher blood pressure readings in Group 2
were observed in both males and females,
Differences in hypertensive heart disease
are a reflection of the differences in
hypertension

A high prevalence of coronary heart disease
in Group 1 was observed only in females

pifferences in serum cholesterol levels
were observed in males.

Further consideration is given to these
3 points.

an 40 50 60 10

i
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The prevalence of high blood pressure
differs among occupational categories, with
higher values being found among those not
in the labor force.B

occupation is homogeneous among comparison

However, since

groups (except for a few categories of
small numerie importance) the differences
in blood pressure levels among the groups
are not explained by occupation.

The blood pressure examination was routine
in most of the early studies at ABCC but
few data were published. Table 15 is based
on arecent tabulation for subjects included
in both the present Adult Health Study
sample and in previous samples. The figures
shown here are age-adjusted mean values for
ages 30-69. No consistent trend throughout
the period is observed, so it appears that
the high prevalence now seen in Group 2 may
be due to chance alone. This cannot,

however, be a conclusive interpretation”

since the attrition rate in the past was so
great as to make doubtful the representa-
tiveness of the sample.

The fact that coronary heart disease is
assoclated with high blood pressure, over-
weight and heart enlargement was discussed
in Report 3. Analysis of the prevalence of
coronary heart disease by comparison groups
was extended by taking related factors into
account (Table 16).
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TABLE 15 PREVALENCE OF HYPERTENSION OF SUBJECTS WITH PREVIOUS EXAMINATION
BY YEAR OF EXAMINATION,

£15 DATICHREZZ2HAZLOHZFZIISDVTORMEEDHEE: BELE - EH & CaiEn

SEX,

AND COMPARISON GROUP

YEAR OF EXAMINATION gALE 3 FEMALE %

PR A 1 2 3 4 1 2 3 4
PER 100% P

1851 = ~ = - E 25 = 40

1952 24 = o 28 32 = = 23

1953 22 40 - = 29 25 g &

18 54 27 29 30 = 29 25 27 o

1955 30 24 25 - 30 22 27 =

18 586 29 32 26 23 34 33 "

1857 = = 29 28 o s 29 =

1958 29 = 29 . .

AYERAGE “Figfil 27 32 28 28 28 286 29 28
Prevalence not computed for figures less than 10.

W TFodiz LTEEEZIEL Lv.
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TABLE 1B

PREVALENCE OF CORONARY HEART DISEASE BY SPECIFIED LEVELS OF RELATED FACTORS,

SEX, AND COMPARISON GROUP
K16 FEBINRIE BN O BUS, BUSE O & %% L sha s kb & O HImE
SUBJECTS WITH CORONARY HEART RATIO TO EXPEGTED NUMBERT TEST FOR
DISEASE ZEIR#E LRI A % A & JOL 6508 42 5 b e BT
ELA ACTORS -
REL },j?qf,, CTOR TOTAL COMPARISON GROUP B! TOTAL COMPARISON GROUP Hefiggp ©O!FFERENCE
EERE . ; % = 2 ] Mo
af 4 i 2 3 4 g
MALE £
TOTAL 3 48 1 12 1 14
SYSTOLIC PRESSURE
L 6 140 . TE 2180 22 4 5 B SR T N R (R T OO I (| NS
DIASTOLIC PRESS E
"ﬂiu'Ei’;]Jfﬂ'I IR 290 149 2 ] 5 6 2.5 1.5 2.5 3.1 2.5 NS
A W
?JEEUL}I:E\TIEHGHT >110 14 ! 3 4 8 Tud 1.0 SuE . 203 NS
RELATIVE HEART SIZE
CHOK & 3 ORI SRR R e e 1.8 r.8 NS
i e >180 17 2 4 5 8 1.8 i oA NS
FEMALE %«
TOTAL 3 48 21 11 7 ]
i;;.,.Tj%"m'LcEPEESSURE >160 2% i 4 3 N S N e 1,2 NS
il 7 T -~
;Ji{sﬁﬁlg TRECPURE >90 15 15 4 3 L B el o D NN e s suGe
'!_\’J.-,I 5~ —
W
?;;F;cglfﬂ:;r'ﬁnsm 2D 16 7 B 1 ¥ g A8 2 1.0 NS
RELATIVE HEART S1|ZE
LIROK E = 0 SHEE W R R e R i2 b.a 48 *
SERUM CHOLESTEROL >180 18 10 2 2 40k 0.9 0.9 NS

Mmi= L2 7o— i

fExpected numbers calculated from age-specific prevalence of systolic APressure>160 ete

groups combined.
HARREL I, RGBSRz &

Although not conclusive from this small
sample, the females of Group 1 exhibited
the highest prevalence of coronary heart
disease, and this group contained many
individuals with high blood pressure.
Another finding is that coronary heart
disease in females of Groups 3 and 4 is
associated with heart enlargement more
frequently than it is in Groups 1 and 2.
As for males there are no differences among
comparison groups for gross prevalence of
coronary heart disease nor in the relation-
ship between coronary heart disease and
factors such as blood pressure and serum
cholesterol.

If the differences in the prevalence of
coronary heart disease in females represent
some sort of radiation effect, a relation-
ship to radiation dose might be expected.
But, such relationship is difficult to
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recognize in Table 17 in which Groups 1 and THEOTHBH, 208 LHF LA DEE V.

2 are subdivided by the 1957 tentative dose
estimate, 19 Interpretation, therefore,
should be prudent unless further evidence B2z HIZLGZTRIES S Bw,
is provided.
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Similar comparisons within specific 5. M2 I3 BEEBEIoOVT ke ek & 17

occupational categories are shown in

Figure 2. Differences between groups are ol WBEMOZERZ, COBEIODVWTES

observed in each occupational category and,
therefore, are not explained by occupation.

TABLE 17 PREVALENCE OF CORONARY HEART DISEASE BY SEX AND T57DOSE
#17  HENRCREFOSE: $E £ U TSTHER

Ce MALE 5 FEMALE i
Trorug (r2d) NUMBER PREVALENGCE NUMBER  PREVALENCE
b7 L RE b i
CROUPEE 142 !‘-‘e,r 10000 Per 10009
500+ 1 5 3 12
200-489 3 10 5 11
100-138 4 17 8 12
<100 15 19 18 12
TOTAL Ft 23 15 az 12
GROUPHE 3+4 25 17 186 ]

FIGURE 2 SERUM CHOLESTEROL LEVEL BY AGE, SEX, OCCUPATION AND COMPARISON GROUP
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SUMMARY

The prevalence of cardiovascular disease
in Hiroshima atomie bomb survivors was
analyzed for a possible radiation effect.
Suggestive differences among comparison
groups were observed concerning:

High blood pressure in both sexes

Prevalence of coronary heart disease in
females

Age change in serum cholesterol level in
males.

Itisnot clear, however, from the present
data whether these differences are radiation
effects per se or concomitant effects of
differences in environmental factors or
even in accuracy of diagnosis. _ These

points will be further investigated as
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follow-up data becomes available. T 5.
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